Digenic parkinsonism: investigation of the synergistic effects of PRKN and LRRK2.
The complex genetic etiology of Parkinson's disease (PD) is indicative of a multifactorial syndrome. A combination of gene-gene and gene-environment interactions may determine a variable phenotypic outcome. Recently a direct gene/protein interaction between two of the most common genetic causes of parkinsonism PRKN and LRRK2 has been postulated. We have identified three Spanish patients simultaneously harboring mutations in PRKN and LRRK2. In comparison to other Spanish patients with a single LRRK2 or PRKN mutation, the three double-mutation patients reported here do not present with an earlier age-at-onset or a faster progression of disease. Although the clinical findings do not support a synergistic effect of LRRK2 and PRKN, a potential genetic interplay might be concealed by the modulating effects of other genes. Nevertheless, this work demonstrates that the presence of mutations in one familial gene should not serve as exclusion criteria in a screen for further genetic variation. Direct interaction of Lrrk2 and parkin proteins was not observed in co-immunoprecipitation pull down experiments. However, in vivo studies are required to assess whether there is an indirect link between Lrrk2 and parkin in disease pathogenesis.